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Dr. FARQUHAR BUZZARD asked whether-any member of the Section had seen diffuse sarcomatosis of the central nervous system arising secondarily to tumour outside the bony canal which surrounded the central nervous system. It seemed strange that one not infrequently saw a diffuse sarcomatosis outside the vertebral column spreading into it along the lymphatics of the various spinal roots, but such cases did not seem to lead to diffuse sarcomatosis over the membranes, in the same way as the cases which had just been referred to. It looked as if there was much less tendency to the diffusion of the sarcomatous process when it was confined to those lymphatics of the spinal roots than when it had free access to the cerebrospinal fluid, a fact which suggested that there was no free communication between these two " fluid " systems.
The Pathology of Tabetic Amyotrophy. By S. A. KINNIER WILSON, M.B.' IN this brief communication it is not intended to enter minutely into the vexed question of the pathogeny of the amyotrophy of tabes dorsalis. I wish at present merely to describe succinctly the pathological findings in two cases of tabetic amyotrophy which I have had the opportunity of examining, and, in so far as they have a bearing on the pathogeny of the condition, to indicate concisely what their significance may be. The first case was in the National Hospital three years ago, under the care of Dr. Ferrier, and subsequently died outside. I am indebted to Dr. Ferrier for permission to refer to the clinical features of the case. For the second I am under an obligation to Dr. Gordon Holmes, who kindly placed the material at my disposal.
In each of the cases, in particular in the first, niuscular wasting was a pronounced feature. The first patient, indeed, presented all the clinical characteristics of the Aran-Duchenne type, beginning in the small muscles of the hands. The second case is of value inasmuch as the atrophy, beginning also in the small muscles of the hands, was very distinctly asynmmetrical. The unusual nature of this change enhances the interest of the pathological result.
'From the Neurological Research Deparbment, National Hospital, Queen Square, London.
NS-14a CASE I.
A. M., aged 47, was admitted to the National Hospital in 1905 under the care of Dr. Ferrier. He had had syphilis twenty-two years previously. For fourteen years he had suffered from difficulty in micturition; for ten years he had been subject to lightning pains and for nine years girdle pains. About ten years ago he realized the fact that he was becoming slightly and generally emaciated. He first noticed the local wasting of the small hand muscles about seven years ago, a change which begain on the right hand and subsequently spread to the left. For years his principal symptom had been an abnormal sensation of fatigue in the legs, but up to two years before his admission he could walk fairly well. Influenza intensified his troubles, and when he came into the hospital he was very weak indeed. Presenting the characteristic symptoms of double Argyll-Robertson pupil, absent deep reflexes, sphincter impairment, shooting pains, parnesthesite of all sorts, girdle pains, and gastric crises, he showed in addition a pronounced degree of muscular wasting. The absence of subcutaneous fat rendered the wasting of the muscles more obvious, as far as their general aspect was concerned, but there was evidence further of very definite local atrophy. Thus there was extreme wasting of the thenar and hypothenar eminences on both sides, the muscles of which had lost both their galvanic and their faradic reaction. The interossei, however, were less wasted, and contracted readily enough on electrical stimulation. The corresponding movements were, of course, exceedingly weak; the thumb movements were absent or performed inadequately by the help of the long mnuscles. In addition, flexion and extension at the wrist were weak, and extension of the fingers; the volume of the forearm muscles, however, was still very fair. In the legs all the muscles were small, and in addition there was marked wasting of the anterior tibial group on either side, with corresponding impairment of motility; the toe movements were good. The sensation of pain was diminished along the ulnar border of-the arms and hands, and almost lost in the legs. There was a certain amount of tactile and pain loss over the trunk.
A year later the patient was readmitted considerably worse. The amyotrophy had steadily increased; all the small muscles of the hands were affected, and in addition the forearm muscles were much weaker. In the legs the condition had not progressed much, beyond an increasp in the general thinness of the musculature. In spite of the wasting of the anterior tibial group dorsiflexion of the foot was possible through a good range, though the movement was weak. The right ankle showed an incipient Charcot joint. The alteration in sensation was intensified, and there was almost complete tactile loss over the body and legs.
The patient became progressively weaker and died in the autumn of 1906. CASE II.
F. C., aged 40, came under observation in December, 1904, with characteristic features of tabes in the shape of lightning pains, defective vision, Rombergism, ptosis, sphincter troubles, sluggish pupils, and absent knee-jerks. There was a history of a stroke two years previously in her sleep, when she awoke to find herself paralysed on the right side, with her mouth drawn to the right. For seven days she had difficulty in speaking. This hemiplegia was of a transient nature. On coming under observation she was found to present slight wasting of the muscles of the right arm and forearm, and marked wasting of the small muscles of the right hand. The right motor fifth was very weak.
Her condition progressed during the next two or three years; she became bedridden, and slight general emaciation set in, while the amyotrophy of the right hand became more pronounced. The patient died in October, 1907. Without entering into details, I may simply state that at the autopsies the central nervous systems and many pieces of muscle and peripheral nerve were removed for subsequent examination.
In the first case the lower part of the sixth, the seventh, and eighth cervical and first dorsal segments were cut in series and prepared by Nissl's method; the first sacral segment, similarly, was examined in serial sections. In the other, the eighth cervical and first dorsal were treated identically. The sections cut were 15 ,ut in thickness, and the anterior horn-cells in every second section were enumerated. This was a matter of considerable difficulty, inasmuch as they were so atrophic that to decide which were to be counted and which ignored was not easy. As a rule, all cells with nuclei were counted; but many others, which consisted of the shell, so to speak, with pigment centre, were also included, as long as they preserved the appearance of a cell.
The results in the first of the two cases were briefly as follows: Throughout the segments examined the actual loss of anterior horn-cells was extreme; many sections were without any normal cell, normal either in size or character of staining; several sections, chiefly in the lower segments, were practically cell-less (I refer, of course, solely to the cells of the anterior horns). Of 103 sections with cells in them, the average number of cells persisting in each was on the right eight, and on the left seven. The average in each segment was practically the same; it was rather lower in the inferior segments than in the superior segments. The changes were very much alike on each side of the cord. Of the grouping of cells in the different levels, all regional subdivisions were involved in the affection. Comparing my figures with those given in Bruce's " Atlas" of normal cord sections, I find that, to refer to the eighth cervical only, in the ventro-mesial group I get an average of 18 on the right and 1 1 on the left, instead of 4; in the ventro-lateral group, 2 5 on the right and 3 8 on the left, instead of 29; in the dorsolateral group, 3.9 on the right and 2 8 on the left, instead of 33. In the other segments examined changes as great were discovered. In the first sacral segment the proportion of cells preserved was higher, their number being reduced by about a third or a half from the normal.
The nature of the change in the anterior horn-cells may be referred to. Speaking generally, it may, I think, be said that in the cervical and dorsal segments particularly the cell change is a " sclerotic " or atrophic one. The cells which there persist are, as a rule, small and shrunken; some are elongated, but at the same time attenuated. It is a feature of this state that they stain fairly deeply, as though shrinkage of the achromatoplasnm confined the tigroid elements in a simialler space, so that the hue of the cell is dark in spite of differentiation. The nucleus takes on a bluish tint, and partakes in the shrinkage process. The nucleolus remains dark. The cell processes also are readily traceable at first, inasmuch as they, too, stain more deeply than usual. These sclerosed or atrophic cells pass by degrees into a state of pigmentary atrophy; pigment appears in the cell body, while the tigroid is clumped round the periphery of the cell and the nucleus is displaced. The cell seems to become still smaller, still " drier," if the expression miiay be used, till at length it may be represented by a mere shell of small chromatic elements surrounding a mass of pigment. The processes shrivel also, and the shell becomes oval or round, or spindle-shaped, instead of having the polygonal contour of the normal cell. This type of atrophic cell seems to be the outcolue of an essentially chronic process.
Other cells in the cervical region, but nlore particularly in the lower part of the cord, seem to have undergone a change of a slightly different nature. It is a change which is met with in less chronic conditions, and its features are familiar. The cell does not actually shrink, at first at least, but the alteration begins round the nucleus, where the Nissl bodies become powdered, the larger tigroid elements remnaining unchanged at the periphery. Gradually the pulverization of the tigroid continues; the cell takes on a more or less homogeneous blue tint: the nuclear membrane shows signs of shrinkage and the nucleus usually beconmes excentric; sometimes the nucleolus becomes vacuolated. The granular elements give place to pignent comnmonly in the body of the cell, while the nucleus may come to lie on the cell surface, and then be shed. Once the nucleus is gone the cell dies rapidly, and all that is left to indicate its former position is a little mllass of pigment. Vacuolation of the cell body also occurs, in all probability as a subacute process. It is highly probable that the former of these two processes is the chief one in the production of the amyotrophy. Out of many thousands of cells counted, only four or five showed any vacuolation, indicative of somewhat acute change, and the proportion of those belonging to the second type is small. Both patients were bedridden for some time before their death, and this fact, coupled with the possibility of a terminal infection, Imust be taken into consideration in endeavouring to interpret the meaning of the cell changes.
Still confining ourselves to the cellular changes, the results in the second case are as follows: In sixty-one sections from the first dorsal segment the total nuinber of persisting anterior horn-cells is on the left side 1,251, and on the right 778; the latter therefore is poorer than the former by 473 cells, an average of about eight to each section. In fortynine sections from the upper part of the eighth cervical segment, the right is poorer than the left by 279 cells; in the lower part of that segment, however, there are rather more cells on the right than on the left. The deficit involves all the horn groups more or less equally; perhaps the ventro-mesial and the dorso-lateral are the groups that have suffered most. Comnpared with the figures given in Bruce's " Atlas," the number of cells on the left side in this case is well below normal, and therefore the loss on the right side is proportionately greater, the side on which, clinically, muscular atrophy was pronounced. In this second case the proportion of cells showing changes which we are accustomiied to regard as somewhat acute is rather higher than in the other, but in the cervical and dorsal segments examined the inajority of the cells reveal a purely atrophic alteration. It is noticeable that the degeneration of the cells is highly irregular; many fairly nornmal cells lie in the closest conjunction with grossly atrophic cells.
In order to comlplete the pathological picture it must be remarked that the changes in nerve and muscle were profound. As an instance of the former ilmay be taken the ulnar nerve of the first case. To the naked eye it appears flattened and thin, and the nerve bundles are seen to be almost distinguishable one from the other, like fine white threads in a tract of connective tissue. Microscopically the number of fibres is dimninished; many sheaths are empty; all are miiore or less fragmented; only a smriall proportion appear to present anything like a normal appearance. By way of interstitial change the endoneurium round the individual fibrils is somewhat thickened, the perineurium considerably so, connective strands passing in through the nerve and giving it the discrete appearance already referred to. In some places fatty invasion of the perineurium is manifest.
The changes in such a muscle as the flexor brevis pollicis are equally advanced. The muscular parenchyma is greatly reduced, often scarcely to be traced at all. Where muscle fibres petsist, they are isolated from each other by overgrowth of connective tissue, and while frequently preserving their striation, they are not markedly unequal in size; no obvious individual hypertrophy is noticed, or hyaline change. Everywhere the interstitial modifications are profound. The walls of some of the muscle spindles appear to be thickened, although the muscle fibres within seem fairly normal. All the vessels have greatly thickened walls. Between the muscle bundles there is great overgrowth of connective tissue, with increase in nuclei, but the nuclei of the muscle sheaths are not increased to the same extent. Fatty deposits are common in the affected muscles.
The changes which have been enumerated in a very curtailed manner go, in my opinion, to support the view that the amyotrophy of tabes is of central origin. The muscular changes are not those of a primary myopathy; the sclerosed appearance of the muscles is indicative of a secondary change, replacing the parenchyma. The changes in the nerve trunks scarcely can be said to be those of peripheral neuritis -although it is hazardous to speak definitely in view of the chronic nature of the cases. In tabes a certain amount of meningitis is practically a constant feature, and it may be that some retrograde degeneration of anterior horn-cells is possible; the pathogenic importance of this meningitis, however, seems to be almost negligible. The irregular way in which the anterior horn-cells are affected, almost normal ones lying beside profoundly atrophic ones, coupled with the absence of signs of really focal change, suggests that we are dealing with a primary atrophic affection of the cornual cells. There is obviously a degree of correspondence between the cell atrophy and the muscular wasting, but it cannot be gainsaid that the cellular change is diffuse.
Of the various views that have been propounded to explain the anmyotrophy of tabes little need be here said. The results of the examination of the present material do not support the view that the affection is caused by ischfemia of the cord; nor that it is due solely to peripheral neuritis; nor that disease of afferent collaterals to the anterior horns will account for the changes; there is no pathological evidence of chronic meningo-myelitis; a primary myopathy can be negatived. Whether the spinal amyotrophy is comparable with Aran-Duchenne paralysis is more difficult to settle. Clinically, indeed, it is more or less identical with the latter, but it may not be identical in its pathogeny. There is mnuch to be said in favour of the view that the spinal amyotrophy of tabes is syphilitic in origin, and if we argue, as we should, fromii the pathological to the clinical, we may say that tabetic muscular atrophy is neither a synmptom nor a complication of tabes, but an associated condition of syphilitic origin.
DISCUSSION.
Dr. FERRIER said he had listened with great attention to Dr. Wilson's important communication, and felt much obliged to the author for reminding him of the interesting case which he had worked out so carefully. Everyone was acquainted with cases of muscular atrophy associated with tabes. Dr.
Whiting, who was House Physician at Queen Square, published a paper ten years ago in which he analysed about 200 cases of tabes. In these he found not only a large percentage of paralysis, but of atrophic paralysis-he believed it was about 8 per cent. Many pathologists had described changes in the anterior cornual cells in tabetic amyotrophy, though not perhaps so accurately or with so much detail as Dr. Wilson. But he (Dr. Ferrier) did not think that all cases of atrophic paralysis occurring in tabes were of the central type. He thought the clinical history of many of them would point rather to a peripheral origin, especially the cases associated with drop-feet. And many pathologists had described neuritic changes in the muscular atrophy of tabes. Still, in many cases the atrophy was undoubtedly of central origin, segmental in character, and slowly progressive. But what he thought most interesting was the method of production of this degeneration. There were various theories with regard to it. One wondered whether it was often only a case of juxtaposition, not causally related to the tabetic degeneration. The common view was that it was a nutritional change conditioned by the degeneration of the collaterals of the posterior roots, extending into the anterior horns and causing the cells of the anterior cornua to undergo corresponding atrophy. Dr. Wilson's view that tabetic amyotrophy was central in origin and specific in character was an important one, and worthy of further investigation.
Dr. JAMES TAYLOR said that everyone who saw many cases of tabes must have been struck by the muscular atrophy which occurred in some of them, in some an atrophy very suggestive of the Aran-Duchenne type. And it was particularly interesting that Dr. Wilson should have brought forward the idea that it was possible in some cases that the process was actually central; at all events, the pathological findings and microscopical appearances were identical with those in progressive muscular atrophy. But he (Dr. Taylor) thought that in some of the other cases the atrophy might be peripheral in type, and he had been considerably interested in a group of cases in which that muscular atrophy affected the ocular muscles. Nothing impressed one in reference to tabes more than the occasional occurrence of ocular palsies, especially paralysis of the third nerve, which was an extremely common complication. And one was struck by the rapidity with which that cleared up under the influence of antisyphilitic remedies. Those cases he had always been inclined to regard as probably syphilitic in origin, very likely the result of a gummatous neuritis affecting the third nerve. But besides those, there were others, in which the process was much more widespread-more random-and did not pass off; that he had always been accustomed to look upon as of the nature of a progressive muscular atrophy occurring in tabes and complicating it. So he thought it possible-although it was to some extent theoretical-that that view might be correct, not only as regards muscular atrophy affecting ocular muscles, but also respecting the muscular atrophy affecting muscles supplied from the spinal cord. With reference to the second case which Dr. Wilson described, in which there was hemiplegia complicating the tabes, one knew that in many cases of hemiplegia, especially, as Dr. Hughlings Jackson had been constantly pointing out, cases of left hemiplegia, much muscular atrophy might be present, in the arm especially, frequently associated with some arthritic changes. And the changes which Dr. Wilson described in one of his cases seemed to him (Dr. Taylor) to be much like those which would be found in such a case of hemiplegia associated with arthritis of the shoulder-joint, with consequent brachial neuritis; he meant the changes in the muscles and in the peripheral nerves themselves he did not speak so definitely about the changes in the spinal cord. He threw out the suggestion that hemiplegia, with some arthritic and neuritic complications, might have conduced, at all events in some degree, to the presence of the muscular atrophy in that particular case of tabes. The subject was an extremely interesting one, and the Section was much indebted to Dr. Wilson for having brought it forward so lucidly.
Dr. FARQUHAR BUZZARD said he understood Dr. Taylor attributed to Dr. Wilson the statement that pathologically the cell changes in the two cases were identical with those in cases of the Duchenne type of muscular atrophy. He (Dr. Buzzard) did not know whether that was what Dr. Wilson said, and he would like to inquire, because he had examined a considerable number of cases of progressive muscular atrophy, but had never seen cell changes comparable with those described by Dr. Wilson, with marked vacuolation and excentric nuclei. He was surprised to hear Dr. Wilson describing those changes as primary degeneration, that is, if one looked upon progressive muscular atrophy as the type of a primary degeneration affecting the anterior horn-cells. Some of the changes which Dr. Wilson described were what one saw well in alcoholic neuritis, and it was difficult to say whether they were primary or secondary from their appearance alone.
Dr. BATTEN said that one of the points referred to by Dr. Wilson was in favour of the peripheral rather than the central origin of the condition, namely, that the muscle spindles had a thickened sheath.
Dr. GORDoN HOLMES said he owed an apology to Dr. Wilson for having given him incomplete information concerning the materials he handed to him. One of the most interesting points in the second case was that, in addition to the wasting of small muscles of one hand, there was complete atriophy of the masseter and temporal muscles on one side. That was an important point in attempting to interpret the nature of the muscular atrophy, because in that case he knew before performing the autopsy that those muscles were completely atrophied, and he searched as carefully as possible for any lesion in the course of the fifth nerve, and could not find any. The motor nucleus of the fifth had not been completely examined yet, but there was evidently a considerable loss of cells in it and degeneration of its fibres. This was much in favour of Dr. Wilson's view that the atrophy was due to central change, so also was the fact that the atrophied muscles were also represented in the cord in functional groups for instance, the small hand muscles were represented by nuclei in the first dorsal region. On the other hand, they were not represented in any single nerve, certainly not so completely as in the cord. With regard to the question raised by Dr. Taylor as to hemiplegia, he stated it was even at first very slight; there was only a history of it, and when the patient came under observation, three or four years before death, it had disappeared. He discovered that the hemiplegia was due to a small lesion in the middle of one pyramid, secondary to degeneration of the basilar artery.' He did not think the hemiplegia could have had any influence in the development of the process, especially as no secondary degeneration could be detected by the ordinary methods in the spinal cord.
The PRESIDENT asked whether Dr. Wilson thought the changes in the anterior horn-cells might be secondary to the changes in the cells of the posterior horn if they were affected. One knew that the motor cells were very dependent on the sensory cells. And von Monakow and Schafer's work showed that the pyramidal tracts ended in the posterior horns and not in the anterior horns. He asked whether that degeneration might be the result of disuse secondary to atrophy of the cells of the posterior horns.
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Wilson: The Pathology of Tabetic Amyotrophy Dr. WILSON, in reply, said he had purposely avoided referring to the clinical side of tabetic amyotrophy, and had confined himself to the pathological findings in' two known cases of the disease. From the clinical side, however, it could scarcely be said that the atrophy was of peripheral type. Its progressive and diffuse nature did not correspond with what was known of peripheral nerve palsies. While the hemiplegia complicated the clinical picture of the second case, it was transient, yet the atrophy was progressive. He thought it comparable to the progressive amyotrophy of plumbism from chronic toxamia. He wished to make it clear that many causes might be considered as being at work in'the production of the cellular changes, and he attributed the chronic type of change to the chronic action of the syphilitic toxin.
